Several Serratia marcescens outbreaks of nosocomial infection prompted us to look carefully at the antimicrobial sensitivity of these bacteria. Some strains were susceptible to certain semisynthetic penicillins such as carbenicillin and ticaricillin and to cephalosporin or cephamycin antibiotics with an a-methoxy group in the seven position of the cephalosporin nucleus. Susceptibility did not completely correlate with resistance of the antibiotics to hydrolysis by beta-lactamases and some of the strains were also susceptible to agents such as sulfonamides and nalidixic acid.
Studies by a number of investigators have suggested that lipid content of the outer layer of the cell wall of bacteria contributes to antibiotic resistance (1, 8) . This has been suggested for Escherichia coli (19) , Streptococcus pyogenes (2, 7), and Staphylococcus aureus (13) . Studies utilizing alteration of cell wall lipopolysaccharide by treatment with ethylenediaminetetraacetic acid (EDTA) also suggest that lipid content of the outer layer of the cell wall contributes to antibiotic resistance (4, 12, 22) . Strains of bacteria with increased cell wall lipid and alteration of the composition of the lipid are antibiotic resistant (19) .
Early studies of the resistance of pigmented S. marcescens to quaternary ammonium compounds showed that resistance was lowered by action of lipase (6) . In 1972 Chang et al. (5) reported that a nonpigmented strain of S. marcescens, Bizio, that was antibiotic resistant differed from a pigmented, antibiotic-sensitive strain in lipid content. The resistant strain had three times the total lipid and phospholipid of the sensitive strain. A more recent paper from the same group (15) detailing the exact minimal inhibitory concentrations (MIC) of antibiotics revealed that the pigmented strain had higher MIC values for ampicillin, carbenicillin, and kanamycin. This is in contrast to large survey studies of Serratia which have shown the pigmented strains to be more susceptible (7) .
We elected to collect several hundred S. marcescens strains and determined wall lipid content of representative groups.
MATERIALS AND METHODS Bacteria. Serratia strains were collected from this institution and the other main hospitals in the City of New York. Identification was by the methods of Edwards and Ewing (9) . Strains were maintained on trypticase soy slant (Difco). Preliminary antibiotic susceptibility was performed by the single disk Mueller-Hinton agar method of Kirby and Bauer (2) . MICs of antibiotics were determined by a microtiter technique.
Bacteriocin typing strains of S. marcescens were a gift from W. H. Traub. Production of marcescin and marcescin typing was by the methods of Traub (20) and Farmer (10) . The three strains selected for detailed study with determination of cell-wall lipid content were grown in a minimal salts medium containing 0.2% glucose (16 (18) .
RESULTS AND DISCUSSION
We were able to divide our S. marcescens strains into three groups on the basis of several characteristics. Group I organisms, the most frequently encountered strains, are nonpigmented and highly resistant to most antibiotics. These strains are resistant to all penicillins and cephalosporins and to numerous aminoglycosides such as kanamycin and tobramycin (Table 1) . They are susceptible to gentamicin. In addition, these strains are killed by only a small number of bacteriocins and are not readily induced to release bacteriocins. (Table 2) .
Group II organisms are also nonpigmented, but are susceptible to many antibiotics of all classes, that is, cell wall, cytoplasmic membrane, or inhibitors of protein synthesis. These strains are sensitive to many marcesins such that six to eight of the indicator bacteriocins killed these organisms. Group III organisms are similar to group II in antibiotic susceptibility 
